Hydroxyapatite-collagen augments osteogenic differentiation of dental pulp stem cells.
The objectives of this study were to isolate and culture dental pulp stem cells (DPSCs) and to investigate their proliferation and osteogenic differentiation on hydroxyapatite-collagen (HA-Col) scaffold. DPSCs were characterized by fluorescence-activated cell sorting (FACS). Cultured cells were CD73+, CD90+, CD105+ and CD31-, CD45-. A commercially available HA-Col scaffold was used for culture of DPSCs. Cell attachment and viability of DPSCs cultured on scaffold was studied by sulforhodamine assay. Osteoblast differentiation capacity was studied by alkaline phosphatase assay and the effects of growth factors such as PDGF, IGF1 and FGF2 were further studied. Scanning electron microscopy (SEM) of cell seeded scaffolds was also performed. We found that DPSCs cultured exhibited the characteristic mesenchymal stem cells (MSCs) morphology and differentiation properties. Scaffold was found to be non-cytotoxic and had good biocompatibility in vitro. Osteoblast differentiation ability was found to increase at higher concentration of scaffold and additive effects were observed with the use of growth factors. In SEM, cells appeared to cover the entire surface of the scaffold forming continuous cell layer and extending filopodial extensions. HA-Col scaffold is apt for MSCs attachment and proliferation in vitro. Their unique self-renewal and multilineage differential potential make them ideal for use in regenerative medicine. The limitations of currently available bone graft materials have led to the emergence of tissue engineering using mesenchymal stem cells (MSCs). Since, HA-Col scaffold potentiated the proliferation and osteogenic differentiation of DPSCs, this biomimetic material may be an ideal one for maxillofacial and alveolar bone regeneration.